
HETEROCYCLES, Vol. 41, No. 8,1995 1627 

PALLADIUM-MEDIATED FORMATION OF N - A C Y L - 2 -  

HYDROXYINDOLINES: A NEW ENTRY INTO N -  

ACYLINDOLES 

Kiyohiro Samizu and Kunio Ogasawara* 

Pharmaceutical Institute, Tohoku University, Aohayama, Sendai 980-77, 

Japan 

Abstract - N-Acyl-2-iodoanilines were reacted with vinylene carbonate 

in the presence of palladium(l1) acetate to give N-acyl-2-hydroxyindolines, in 

good yields, which on acid treatment afforded the corresponding N- 

acylindoles. 

Recently, Torii and co-workers' have reported an efficient palladium-mediated tandem three-component 

coupling process to construct the prostaglandin analogues (Scheme 1). Thus, the reaction allowed the 

coupling of norhomene with a halo olefin and cyanide to give stereoselectively a 2.3-substituted 
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norbomane in a satisfactory yield. Since we were interested in using an aromatic halide carrying a 

nucleophilic center in the same molecule in this reaction, we examined the reaction between vinylene 

carbonate (1) and an o-iodoaniline derivative (2) under the same palladium-mediated conditions. We 

expected that the iodoaniline (2) would behave as the two components in the Toni's precedents1 to add to 
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the fixed double bond of vinylene carbonate (1) to generate potentially useful 2.3-indolinyl carbonates (3) 

(Scheme 2). We present here the results which led to a new entry into N-acylindole derivatives though 

the reaction was found to proceed in an unexpected way. 

Thus, N-ethoxycarhonyl-2-iodoaniline (2a) was treated with 1.5-2 equiv. of vinylene carbonate (1) in 

DMF containing each a little excess of diisopropylethylamine and benzyltriethylammonium chloride in the 

presence of 3 mol% of palladium(I1) acetate at 75 'C.2 The reaction terminated after 2 h and the product 

obtained in 72% yield was found to be not the initially expected 2,3-indolinyl carbonate (3) but the 2- 

hydroxyindoline (4a). The structure of the product (4a) was confirmed by transformation into N- 

ethoxycarbonylindole (5a) in 81% yield on stirring in ethanol containing a catalytic amount (5 mol%) of p- 

toluenesulfonic acid at room temperature for 13 h. The reaction generally occurred with other N-acyl-2- 

iodoanilines (Zb, c) to give the correspondmg 2-hydroxyindolines (4b, c) in comparable yields under the 

same conditions from which the corresponding N-acylindoles (Sb, c) were obtained in excellent yields. 

However, the reaction proceeded very slow with 2-bromoaniline derivatives (2d-f) which gave the 2- 

hydroxyindoline (4a. b, d )  in poor yields. Interestingly, the reaction proceeded sluggishly when 

benzyltriethylammonium chloride was absent. 
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When N-ethoxycarbonyl-4-iodoaniline was treated with vinylene carbonate (1) under the same conditions, 

4-N-ethoxycatbonylaminophenylacetaldehyde (6) was obtained in 21% yield indicating that the reaction 
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necessitated a pmximal nitrogen atom to give a better yield. On the same treatment, 2-iodophenol furnished 

the Heck type product3 (7a) in 29% yield as an only isolable product. Iodobenzene did not yield any 

coupling product under the same conditions, but it afforded the Heck type product (7b) in 14% yield in the 

presence of acetic acid and phenylethylene carbonate (8) in 25% yield in the presence of formic acid4 

(Scheme 3). 

Taking into account these findings, a plausible reaction pathway forming the 2-hydroxyindolines (4) is 

illustrated as shown in Scheme 4. Thus, oxidative addition of the aryl iodide (2) to Pd(O), followed by 

insertion of the arylpalladium generated to vinylene carbonate (2) produces the complex (9) having internal 

complexation of which Pd atom is then attacked by chloride ion to initiate E2 type elimination giving rise to 

the enol carbonate complex (10). Finally, decarboxylation occurs to initiate reductive elimination to 

produce the penultimate intermediate (11) and Pd(O), the latter of which was recycled. 

Scheme 4 

ACKNOWLEDGEMENT 

We thank the Japan Society for the Promotion of Science for Japanese Junior Scientists for a fellowship (to 

K. S.). 

REFERENCES 

1. a) S. Torii, H. Okumoto, H. Ozaki, S. Nakayasu, and T. Kotani, Tetrahedron Lett., 1990, 31, 

5319; b) S. Torii, H. Okumoto, H. Ozaki, S. Nakayasu, T. Tadokoro, and T. Kotani, ibid., 1992, 

33, 3499; c) S. Torii, H. Okumoto, T. Kotani, S. Nakayasu, and H. Ozaki, ibid., 1992, 33, 3503. 

2 .  Addition of a phosphine ligandl induced biaryl formation. 

3. a) R. F. Heck, Org. React., 1982, 27, 345; b) Idem, 'Palladium Reagents in Organic Synthesis,' 

Academic Press, London, 1985; c) W. Cabri and I. Candiani, Acc. Chem. Res., 1995,28,2. 

4. Cf. H. Bmnner and K. Kramler, Synthesis, 1991, 1121. 

Received, 19th April, 1995 


